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Kilauea's summit. Although there is no unequivocal evidence
that the pyroclastic deposits within the Hilina Formation are
of explosive hydromagmatic origin, the thickness of the layers
and the occurrence of surge-bedded layers and locally abundant
lithic material suggest that they are. Furthermore, there is no
direct evidence that they are not hydromagmatic.

Although the exposed lavas and pyroclastic deposits of Ki-
lauea are no older than about 100,000 yr, the general subsi-
dence of the island of Hawaii implies that subaerial lavas and
pyroclastic deposits probably continue well below sea level.

DISCUSSION

The general similarity of the older volcanic products of Kilauea
to its eruptive products of the past 200 yr suggests that the
1790 Keanakakoi explosive eruption was not a unique event.
It is difficult, however, to establish a recurrence interval with
any precision. The total number of preserved and exposed
pyroclastic deposits is about 15, but the Pahala Ash and some
of the pyroclastic units within the Hilina Formation probably
result from the accumulation of several episodes of major ex-
plosive eruptions. During accumulation of the Pahala Ash, few
lava flows moved down the south slopes of Kilauea over a time
span of about 15,000 yr. Perhaps flows were largely contained
within a major summit caldera during this interval, or perhaps
most of the eruptive activity was along the east rift zone at
Kilauea. R. M. Easton (U.S. Geological Survey, personal com-
munication, 1981) noted that the Pohakaa deposits, which re-
semble the Pahala Ash, were deposited over a period of 10,000
yr during which few flows reached the south flank of Kilauea.
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Allowing for the multiple ash units, such as the Pahala Ash
and the Pohakaa Member, the total number of major explosive
hydromagmatic eruptions indicated by the exposed pyroclastic
deposits is about 25 during the past 100,000 yr (see Table 9 1)
Only the largest or most recent explosive eruptions are rep-
resented by these exposed pyroclastic deposits; materials from
older explosive eruptions comparable in size to the Keanakakoi
and Uwekahuna events are largely or completely buried by the
copious lava flows from the summit and upper parts of the rift
zones of Kilauea. In the deeper part of the drill hole south of
Halemaumau (Zablocki et al, 1974, 1976; Keller et al, 1979)
there are many intervals with larger than normal hole diameter-
these intervals may have been formed by washing out of softer
pyroclastic layers during drilling. The incomplete coring, how-
ever, and the contamination of drill cuttings with pyroclastic
material from sections higher up in the well preclude any firm
interpretation of the total number of pyroclastic units pene-
trated by the drill hole.

The number of buried and completely unexposed Kilauea
pyroclastic deposits is probably at least equal to that of the
exposed deposits (25). Therefore, a reasonable but not une-
quivocal estimate of the total number of explosive eruptions of
Kilauea as large or larger than the 1790 Keanakakoi eruption
is about 50 in the last 100,000 yr. On the basis of this estimate,
major explosive eruptions have probably recurred from Ki-
lauea's summit on an average of about once every 2000 yr
during the past 100,000 yr or more. We have no reason to
assume that this 2000-yr interval is even approximately peri-
odic; very large explosive eruptions may have recurred more
frequently during deposition of the Pahala Ash and the Pohakaa
ash beds and less frequently before and since. Minor explosive

TABLE 9.1    Data on Exposed Pyroclastic Deposits of Apparent Explosive Origin
from Kilauea's Summit Region"


	
	
	Observed
	
	


	Number of
	
	Maximum
	Approximate
	Approximate


	Separate
	Age
	Thickness
	Area in
	Volume in

Name
	Deposits
	(years)
	(meters)
	krn26
	m3b

1924
	1
	58
	trace
	10
	10s

Keanakakoi Formation
	1
	192
	11
	300
	108-109

Uwekahuna Ash
	lor 2
	~ 1,500
	5
	300?
	unknown

Unnamed
	2 or 3
	S= 2,100
	1
	300?
	unknown

Pahala Ash
	5 to 10?
	-10,000 to
	16C
	1000?
	unknown


	
	25,000
	
	
	

Mo'o Memberd
	1
	-30,000
	2.5
	1000?
	unknown

Pohakaa Member^
	6
	-40,000 to
	15C
	1000?
	unknown


	
	50,000?
	
	
	

Kahele Member1*
	1
	-60,000?
	1
	1000?
	unknown

Halape Member**
	1
	-70,000?
	0.5
	1000?
	unknown

"Data from S. Powers (1916), Finch and Jaggar (1924), Stearns and Clark (1930), Easton
(1978), and D. Dzurisin and J. P. Lockwood (U.S. Geological Survey, written communication,
1982).

feArea and volume estimates are for deposits on land.

'Cumulative thickness of pyroclastic layers.

^Nomenclature of Easton and Garcia (1980).